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CLAIMS 



[Claim (s)] 

[Claim 1] The semi-conductor substrate characterized by having the barrier layer of the 
high intensity silicon support substrate which doped the predetermined impurity to high 
concentration, and said high intensity silicon support substrate which is prepared in a rear 
face at least and prevents the out-diffusion of the impurity from said high intensity silicon 
support substrate, and the silicon layer prepared in the front face of said high intensity 
silicon support substrate through the insulator layer. 

[Claim 2] The semi-conductor substrate characterized by said barrier layer being an 
insulating layer formed in the rear face and side face of said high intensity silicon support 
substrate in a semi-conductor substrate according to claim 1. 

[Claim 3] The semi-conductor substrate characterized by said barrier layer being a polish 
recon layer formed in the rear face and side face of said high intensity silicon support 
substrate in a.semi-^tonductor substrate according to claim 1 . 
[Claim 4] The semi-conductor substrate characterized by said barrier layer being the 
silicon substrate stretched at the rear face of said high intensity silicon support substrate 
in a semi-conductor substrate a;ccording to claim 1 . 

[Claim 5] The manufacture approach of the semi-conductor substrate characterized by to 
have the process which forms the barrier layer of the high-intensity silicon support 
substrate which doped the predetermined impurity to high concentration which prevents 
the out-diffusion of the impurity from said high-intensity silicon support substrate at the 
rear face at least, the process which make a silicon substrate rival through an insulator 
layer on the front face of said high-intensity silicon support substrate, and the process 
which grind the front face of said silicon substrate and form the silicon layer of 
predetermined thickness. 

[Claim 6] The manufacture approach of a semi-conductor substrate that the process which 
forms said barrier layer is characterized by being the process which forms the insulating 
layer as a barrier layer in the rear face and side face of said high intensity silicon support 
substrate in the manufacture approach of a semi-conductor substrate according to claim 5. 
[Claim 7] The manufacture approach of a semi-conductor substrate that the process which 
forms said barrier layer is characterized by being the process which forms the polish recon 
layer as a barrier layer in the rear face and side face of said high intensity silicon support 
substrate in the manufacture approach of a semi-conductor substrate according to claim 5. 
[Claim 8] The manufacture approach of a semi-conductor substrate that the process which 
forms said barrier layer is characterized by being the process which makes the silicon 
substrate as a barrier layer rival at the rear face of said high intensity silicon support 
substrate in the manufacture approach of a semi-conductor substrate according to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a semi-conductor substrate and its 
manufacture approach, especially relates to a lamination SOI (Silicon On Insulator) 
substrate and its manufacture approach. In recent years, the lamination SOI substrate is 
considered in various applications, such as a memory device, a logic component, and CCD. 
from the rapidity and resistance to environment, and is expected as a next-generation 
ingredient. However, since it had to pass along the process of hundreds processes in order 
to make the latest detailed component, the curvature (bow) of the SOI substrate produced 
from the heat history had done the serious effect for a component property or the 
manufacture yield. 

[0002] And the epoch-making approach was devised that the problem of the curvature of 
this SOI substrate should be solved recently. It by doping B (boron), germanium 
(germanium), etc. to high concentration at the time of the crystal growth of Si (silicon) The 
SOI substrate which is the approach of raising the crystal reinforcement of Si wafer and 
making a SOI substrate by using this high intensity Si wafer as a support substrate, and 
was obtained by this approach It became clear that the curvature at the time of heat 
treatment is reduced by leaps and bounds 0- [ Tetsuo Fukuda and Akira Ohsawa, ] 
[ Mechanical strength of silicon crystals with ] oxygen and boron impurities", Appl.Phys. 
Lett. vol.58. No.23, 2634 (1 99 1) reference. 
[0003] 

[Description of the Prior Art] The above-mentioned high intensity lamination SOI substrate 
was produced as follows. In order to raise the reinforcement of a crystal, (1) B Three or 
more [ first, / 1x1 01 9cm - ] Si wafer which doped germanium three or more [ 3x10 19cm 
- ], Si wafer which doped only (2) B three or more [ 3x1 01 9cm - ], (3) One Si wafer of the Si 
wafers which doped only germanium three or more [ 3x1 020cm - ] is oxidized, and the 
thermal oxidation film with a thickness of 0.5 micrometers is formed in the whole surface. 
[0004] Subsequently, mirror plane lamination and the electrical potential difference of 
300V are impressed for the high intensity Si wafer as this support substrate, and Si wafer 
which forms a SOI layer at 800 degrees C under reduced pressure. Furthermore, it is N2 in 
order to raise bond strength. 1 100 degrees C and annealing for 30 minutes are carried out 
in an ambient atmosphere (nitrogen). Finally, Si wafer front face is ground, it is made thin 
to predetermined thickness, and a SOI layer is formed. In this way, the high intensity 
lamination SOI substrate which can reduce the curvature at the time of heat treatment by 
leaps and bounds is produced. 
[0005] 

[Problem (s) to be Solved by the Invention] However, in the above-mentioned conventional 
high intensity lamination SOI substrate, since the support substrate of the high intensity 
contains a high concentration impurity intrinsically, and in order to have to pass through 
high temperature processing in an actual device process, the impurity carried out out- 
diffusion from the support substrate side by the thermal process, it mixed in the SOI layer, 
and there was a problem that the impurity control with a delicate component became 
difficult. 

[0006] Then, this invention aims at offering the semi-conductor substrate which can 
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prevent mixing of the impunty from the support substrate wh^n doped the impurity to 
high concentration to a SOI layer, and its manufacture approach while it reduces the 
curvature of a SOI substrate at the time of a thermal process. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem is attained by the 
semi-conductor substrate characterized by having the barrier layer of the high intensity 
silicon support substrate which doped the predetermined impurity to high concentration, 
and said high intensity silicon support substrate which is prepared in a rear face at least 
and prevents the out-diffusion of the impurity from said high intensity silicon support 
substrate, and the silicon layer prepared in the front face of said high intensity silicon 
support substrate through the insulator layer. 

[0008] Moreover, said barrier layer is attained in the above-mentioned semi-conductor 
substrate by the semi-conductor substrate characterized by being the insulating layer 
formed in the rear face and side face of said high intensity silicon support substrate. 
Moreover, sai^^barrier layer is attained in the above-mentioned semi-conductor substrate 
by the semi-conductor substrate characterized by being the polish recon layer formed in 
the rear face and side face of said high intensity silicon support substrate. 
[0009] Moreover, said barrier layer is attained in the above-mentioned semi-conductor 
substrate by the semi-conductor substrate characterized by being the silicon substrate 
stretched at the rear face of said high intensity silicon support substrate. Furthermore, the 
process which forms the barrier layer of the high intensity silicon support substrate with 
which the above-mentioned technical problem doped the predetermined impurity to high 
concentration which prevents the out-diffusion of the impurity from said high intensity 
silicon support substrate at the rear face at least, It is attained by the manufacture 
approach of the semi-conductor substrate characterized by having the process which 
makes a silicon substrate rival through an insulator layer on the front face of said high 
intensity silicon support substrate, and the process which grinds the front face of said 
silicon substrate and forms the silicon layer of predetermined thickness. 
[00 1 0] Moreover, in the manufacture approach of the above-mentioned semi-conductor 
substrate, the process which forms said barrier layer is attained by the manufacture 
approach of the semi-conductor substrate characterized by being the process which forms 
the insulating layer as a barrier layer in the rear face and side face of said high intensity 
silicon support substrate. Moreover, in the manufacture approach of the above-mentioned 
semi-conductor substrate, the process which forms said barrier layer is attained by the 
manufacture approach of the semi-conductor substrate characterized by being the process 
which forms the polish recon layer as a barrier layer in the rear face and side face of said 
high intensity silicon support substrate. 

[001 1] Moreover, in the manufacture approach of the above-mentioned semi-conductor 
substrate, the process which forms said barrier layer is attained by the manufacture 
approach of the semi-conductor substrate characterized by being the process which makes 
the silicon substrate as a barrier layer rival at the rear face of said high intensity silicon 
support substrate. 
[0012] 

[Function] In this invention, since the out-diffusion of the impurity from a high intensity 
silicon support substrate can be controlled at the time of a subsequent thermal process by 
[ of the high intensity silicon support substrate which doped the predetermined impurity to 
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high concentration ] preparing the barrier layer in the rear fac^rt least, mixing of the 
impurity to a silicon layer can be prevented and impurity control with a delicate 
component is enabled. 
[0013] 

[Example] Hereafter, based on the example illustrating this invention, it explains , 
concretely. Drawing 1 is the sectional view showing the high intensity SOI substrate by the 
1st example of this invention. B of concentration 3xl019cm-3 and germanium of 
concentration lxl020cm-3 are doped by the high intensity Si support substrate 10. And 
the thermal oxidation film 1 2 with a thickness of 0.3 micrometers is formed in the rear 
face and side face of this high intensity Si support substrate 1 0 as a barrier layer for 
preventing the out-diffusion of the impurities B and germanium from the high intensity Si 
support substrate 10. Moreover, the SOI layer 16 of predetermined thickness is formed in 
the front face of the high intensity Si support substrate 10 through the thermal oxidation 
film 1 4 as an insulator layer. 

[0014] Next, ^e l^t manufacture approach of the high intensity SOI substrate shown in 
drawing 1 is explained using process drawing of drawing 2 . B of concentration 3x101 9cm- 
3 and germanium of concentration lxl020cm-3 are doped by the high intensity Si support 
substrate 10 (refer to drawing 2 R> 2 (a)). And this high intensity Si support substrate 10 
is heated in a sentiment (wet) oxygen ambient atmosphere with a temperature of 1 000 
degrees C, the thermal oxidation film 1 2 with a thickness of 0.3 micrometers is formed in 
that front face, a rear face, and a side face, and it considers as the barrier layer for 
preventing the out-diffusion of the impurities B and germanium from the high intensity Si 
support substrate 10 (refer to drawing 2 (b)). 

[00 1 5] on the other hand, the Si wafer 1 8 used as a SOI layer ~ CZ (CHOKURARU skiing) - 
it is 1 Oohms of specific resistance cm and the p mold Si wafer of indices of crystal plane 
(100) with which crystal pulling was made by law and 3 about [ 1x1015cm concentration 
to ] B was doped (refer to drawing 2 (c)). And this Si wafer 1 8 is heated in a wet oxygen 
ambient atmosphere with a temperature of 1 100 degrees C, and the thermal oxidation film 
20 with a thickness of 0.5 micrometers is formed in that front face, a rear face, and a side 
face (refer to drawing 2 (d)). 

[00 16] Subsequently, the therrhal oxidation film 1 2 of high intensity Si support substrate 
10 front face and the thermal oxidation film 20 of Si wafer 18 rear face are heated in 
lamination and temperature of 800 degrees C, and pulse-voltage 300V are added. In this 
way, high intensity Si support substrate 1 0 front face and Si wafer 1 8 rear face are made 
to rival through the thermal oxidation film 14 with a thickness of 0.8 micrometers it is thin 
from the thermal oxidation film 1 2 and the thermal oxidation film 20 (refer to drawing 2 

(e)). 

[0017] Subsequently, mechanochemical polishing of the Si wafer 18 front face is carried 
out, it is thin-film-ized, and the SOI layer 16 of predetermined thickness is formed (refer to 
drawing 2 (f)). In this way, the high intensity SOI substrate of drawing 1 with which the SOI 
layer 1 6 is formed in high intensity Si support substrate 10 front face on which the 
thermal oxidation film 1 2 as a barrier layer was formed in the rear face and the side face 
through the thermal oxidation film 1 4 with a thickness of 0.8 micrometers is produced. 
[00 1 8] Next, the curvature condition in the thermal process on device production and the 
mixing condition of the impurities germanium and B to the SOI layer 16 by the out- 
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diffusion from the high intensity Si support substrate 1 0 were mvestigated about the high 
intensity SOI substrate of drawing 1 produced by the manufacture approach of the above 
1st. The thermal process in this experiment is a flow as simulated the thermal process of 
CMOS and shown in drawing 3 , and is [ in heat treatment of the temperature of 1000 
degrees C, and 2hrs (time amount) ] heat treatment of 1 time, the temperature of 1000 
degrees C, and 2hrs 6 times, respectively about heat treatment of 2 times, the temperature 
of 1 1 50 degrees C, and 8hrs N2 It carried out in the ambient atmosphere. 
[00 1 9] And the curvature of a high intensity SOI substrate was measured according to the 
specification of ASTM (American Society of Testing Materials). This result is shown in the 
graph of drawing 4 . The curvature of the high intensity SOI substrate of drawing 1 at the 
time of using the high intensity Si support substrate 10 with which the impurities B and 
germanium by this example are doped to the curvature of the SOI substrate by the 
conventional technique using the usual Si support substrate with which Impurities B and 
germanium are not doped being about 60 micrometers improves substantially with about 
20 micromet^s so that clearly from this graph. 

[0020] Moreover, germanium concentration and B concentration in the SOI layer 1 6 were 
measured using SIMS (Secondary Ion Mass Spectrometer). This result is shown in the 
graph of drawing 5 and drawing 6 , respectively. As opposed to germanium concentration 

in the SOI layer in the case of the high intensity SOI substrate by the conventional 
technique in which Impurities B and germanium are only doped by Si support substrate 
being about [ 1x10 16cm - ] three so that clearly from the graph of drawing 5 germanium 
concentration in the SOI layer 16 in the case of the high intensity SOI substrate of drawing 
1 by this example by which the thermal oxidation film 12 as a barrier layer is formed in 
the rear face and side face of the high intensity Si support substrate 10 is very as low as 
(DL) below limit of detection like the case of an initial wafer. 

[0021] Furthermore, B concentration in the SOI layer 16 in the case of the high intensity 
SOI substrate of drawing 1 by this example hardly changes to about [1x1015 cm - ]3 and 
the case of an initial wafer to B concentration in the SOI layer in the case of the high 
intensity SOI substrate by the conventional technique being about [ 1x10 16cm - ] three so 
that clearly from the graph of drawing 6 . Thus, since the high intensity Si support 
substrate 1 0 with which Impurities B and germanium are doped by high concentration is 
used according to the 1st example, the curvature at the time of the thermal process on 
subsequent device production can be reduced as a high intensity SOI substrate. 
[0022] Moreover, since this thermal oxidation film 12 can function as a barrier layer to the 
out-diffusion of the impurities B and germanium from the high intensity Si support 
substrate 10 and can prevent mixing of the impurities B and germanium to the SOI layer 
1 6 in the time of a subsequent thermal process by forming the thermal oxidation film 1 2 
in the rear face and side face of the high intensity Si support substrate 10, impurity control 
with a delicate component is enabled. 

[0023] Therefore, while being able to raise the yield of a process using a high intensity SOI 
substrate, the property and dependability of a component can be raised. In addition, in the 
1st example of the above, ialthough the high intensity SOI substrate of drawing 1 was 
produced using the 1st manufacture approach shown in process drawing of drawing 2 , 
you may produce using the 2nd manufacture approach shown in process drawing of 
drawing 7. 
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[0024] That is. the thermal oxidation film 12 as a barrier layer Wormed in the front face, 
rear face, and side face of the high intensity Si support substrate 10 like drawing 2 (a) and 
(b) (refer to drawing 7 (a) and (b)). Then, only the thermal oxidation film 1 2 of high 
intensity Si support substrate 10 front face is removed selectively (refer to drawing 7 (c)). 
Moreover, the thermal oxidation film 20 is formed in the front face, rear face, and side face 
of the Si wafer 18 used as a SOI layer like drawing 2 (c) and (d) (refer to drawing 7 (d) and 

(e)). 

[0025] Subsequently, high intensity Si support substrate 10 exposed front face where the 
thermal oxidation film 1 2 was removed, and Si wafer 1 8 rear face in which the thermal 
oxidation film 20 was formed are heated in lamination and temperature of 800 degrees C, 
and pulse- voltage 300V are added (refer to drawing 7 (f)). In addition, after forming the 
thermal oxidation film 1 2 as a barrier layer in the front face, rear face, and side face of the 
high intensity Si support substrate 10 at this time, Instead of making high intensity Si 
support substrate 1,0 exposed front face and Si wafer 18 rear face in which the thermal 
oxidation film''20 was formed rival After making high intensity Si support substrate 1 0 
front face and Si wafer 1 8 rear face in which the thermal oxidation film 20 was formed 
rival, the thermal oxidation film 12 as a barrier layer may be formed in the rear face and 
side face of the exposed high intensity Si support substrate 10. 

[0026] Subsequently, mechanochemical polishing of the Si wafer 18 front face is carried 
out, it is thin-film-ized, and the SOI layer 16 of predetermined thickness is formed. In this 
way, the high intensity SOI substrate with which the SOI layer 1 6 is formed in high 
intensity Si support substrate 10 front face on which the thermal oxidation film 12 as a 
barrier layer was formed in the rear face and the side face through the thermal oxidation 
film 20 with a thickness of 0.5 micrometers is produced (refer to drawing 7 R> 7 (g)). 
[0027] In addition, the high intensity SOI substrate produced using this 2nd manufacture 
approach is making the same structure as the high intensity SOI substrate of drawing 1 
produced using the 1st manufacture approach, and it differs in that the insulator layer 
between the high intensity Si support substrate 10 and the SOI layer 16 is the thermal 
oxidation film 20 with a thickness of 0.5 micrometers instead of the thermal oxidation film 
14 with a thickness of 0.8 micrometers shown in drawing 2 (f). 
[0028] Next, the high intensity SOI substrate by the 2nd example of this invention is 
explained using the sectional view shown in drawing 8 . In addition, the same sign is given 
to the same component as the high intensity SOI substrate shown in above-mentioned 
drawing 1 , and explanation is omitted, as the barrier layer for preventing the out-diffusion 
of the impurities B and germanium from the high intensity Si support substrate 10 in the 
rear face and side face of the high intensity Si support substrate 10 which B of 
concentration 3xl019cm-3 and germanium of concentration lxl020cm-3 are doped ~ 
CVD (Chemical Vapor Deposition) - the so-called CVD oxide film 22 with a thickness of 0.3 
micrometers formed of law is formed. Moreover, the SOI layer 1 6 of predetermined 
thickness is formed in the front face of the high intensity Si support substrate 10 through 
the thermal oxidation film 20 with a thickness of 0.5 micrometers. 
[0029] Next, the manufacture approach of the high intensity SOI substrate shown in 
drawing 8 is explained using process drawing of drawing 9 .. In addition, the same sign is 
given to the same component as the high intensity SOI substrate shown in above- 
mentioned drawing 2 R> 2, and explanation is omitted. B of concentration 3xl019cm-3 
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and germanium of concentration lxl020cm-3 are doped by tnWigh intensity Si support 
substrate 10 like drawing 2 (a) (refer to drawing 9 (a)). Moreover, the thermal oxidation 
film 20 is formed in the front face, rear face, and side face of lOohms of specific resistance 
cm, and the p mold B dope CZ-Si wafer 18 of indices of crystal plane (100) like drawing 2 
(c) and (d) (refer to drawing 9 (b) and (c)). 

[0030] Subsequently, high intensity Si support substrate 10 front face and Si wafer 18 rear 
face in which the thermal oxidation film 20 was formed are heated in lamination and 
temperature of 800 degrees C, and pulse-voltage 300V are added (refer to drawing 9 (d)). 
Subsequently, a CVD method is used for the rear face and side face of the exposed high 
intensity Si support substrate 10, the CVD oxide film 22 with a thickness of 0.3 
micrometers is formed iii them, and it considers as the barrier layer for preventing the out- 
diffusion of the impurities B and germanium from the high intensity Si support substrate 
10 (refer to drawing 9 (e)). 

[0031] Subsequently, mechanochemical polishing of the Si wafer 18 front face is carried 
out, it is thin-Mm-ized, and the SOI layer 16 of predetermined thickness is formed (refer to 
drawing 9 (f)). In this way, the high intensity SOI substrate of drawing 8 with which the SOI 
layer 16. is formed in high intensity Si support substrate 10 front face on which the CVD 
oxide filfn 22 as a barrier layer was formed in the rear face and the side face through the 
thermal oxidation film 20 is produced. 

[0032] Thus, the high intensity SOI substrate by the 2nd example has the description in 
the point that the CVD oxide film 22 is formed in the rear face and side face of the high 
intensity Si support substrate 10, instead of the thermal oxidation film 12 in the 1st 
example of the above. Therefore, since this CVD oxide film 22 functions in the time of a 
subsequent thermal process as a barrier layer to the out-diffusion of the impurities B and 
germanium from the high intensity Si support substrate 10, the same effectiveness as the 
1st example of the above can be done so. 

[0033] In addition, in the 2nd example of the above, as a barrier layer for preventing that 
Impurities B and germanium carry out out-diffusion from the high intensity Si support 
substrate 10, although the CVD oxide film 22 with a thickness of 0.3 micrometers is used, 
the PSG (Phospho-Silicate Glass) film with a thickness of 1 micrometer or a nitride with a 
thickness of 0.3 micrometers may be used instead of this CVD oxide film 22. 
[0034] In this case, what is necessary is just to form the PSG film with a thickness of 1 
micrometer or a nitride with a thickness of 0.3 micrometers in the rear face and side face 
of the exposed high intensity Si support substrate 10 instead of the CVD oxide film 22 in 
the process shown in above-mentioned drawing 9 (e). Moreover, although the CVD oxide 
film 22 as a barrier layer is formed in the rear face and side face of the exposed high 
intensity Si support substrate 10 after making high intensity Si support substrate 10 front 
face and Si wafer 1 8 rear face in which the thermal oxidation film 20 was formed rival in 
the 2nd example of the above After forming the CVD oxide film 22 as a barrier layer in the 
rear face and side face of the high intensity Si support substrate 10, lamination of high 
intensity Si support substrate 1 0 exposed front face and Si wafer 1 8 rear face in which the 
thermal oxidation film 20 was formed may be performed. 

[0035] Next, the high intensity SOI substrate by the 3rd example of this invention is 
explained using the sectional view shown in drawing 10 . In addition, the same sign is 
given to the same component as the high intensity SOI substrate shown in above- 
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mentioned drawing 8 . and explanation is omitted. The Pori Si fffi 24 with with - with a 
concentration of 3x1 01 9cm a concentration [ B of 3 and concentration of 1x1 020cm ] - a 
thickness of 0.4 micrometers formed by the CVD. method is formed in the rear face and 
side face of the high intensity Si support substrate 1 0 which germanium of 3 is doped, as a 
barrier layer for preventing the out-diffusion of the impurities B and germanium from the 
high intensity Si support substrate 1 0. Moreover, the SOI layer 1 6 of predetermined 
thickness is formed in the front face of the high intensity Si support substrate 10 through 
the thermal oxidation film 20 with a thickness of 0.5 micrometers. 
[0036] Next, the manufacture approach of the high intensity SOI substrate shown in 
drawing 10 is explained using process drawing of drawing 1 1 . In addition, the same sign 
is given to the same component as the high intensity SOI substrate shown in above- 
mentioned drawing 9 , and explanation is omitted. B of concentration 3xl019cm-3 and 
germanium of concentration lxl020cm-3 are doped by the high intensity Si support 
substrate 10 like drawing 9 (a) (refer to drawing 1 1 (a)). Moreover, the thermal oxidation 
film 20 is forrhed in the front face, rear face, and side face of lOohms of specific resistance 
cm, and the p mold B dope CZ-Si wafer 18 of indices of crystal plane (100) like drawing 9 
(b) and (c) (refer to drawing 1 1 (b) and (c)). 

[0037] Subsequently, high intensity Si support substrate 10 front face and Si wafer 18 rear 
face in which the thermal oxidation film 20 was formed are heated in lamination and 
temperature of 800 degrees C, and pulse-voltage 300V are added (refer to drawing 1 1 (d)). 
Subsequently, a CVD method is used for the rear face and side face of the exposed high 
intensity Si support substrate 10, the Pori Si film 24 with a thickness of 0.4 micrometers is 
formed in them, and it considers as the barrier layer for preventing the out-diffusion of the 
impurities B and germanium from the high intensity Si support substrate 1 0 (refer to 
drawing 1 1 (e)). 

[0038] Subsequently, mechanochemical polishing of the Si wafer 18 front face is carried 
out. it is thin-film-ized, and the SOI layer 16 of predetermined thickness is formed (refer to 
drawing 1 1 (f)). In this way, the high intensity SOI substrate of drawing 10 with which the 
SOI layer 16 is formed in high intensity Si support substrate 10 front face on which the 
Pori Si film 24 as a barrier layer was formed in the rear face and the side face through the 
thermal oxidation film 20 is produced. 

[0039] Thus, the high intensity SOI substrate by the 3rd example has the description in the 
point that the Pori Si film 24 is formed in the rear face and side face of the high intensity Si 
support substrate 10, instead of the CVD oxide film 22 in the 2nd example of the above. 
Therefore, while this Pori Si film 24 functions in the time of a subsequent thermal process 
as a barrier layer to the out-diffusion of the impurities B and germanium from the high 
intensity Si support substrate 10 It is, and according to the ** poly back seal effectiveness 
to break, since the trap of the metal contamination produced in a process can be carried 
out to the interface of the Pori Si film 24 and the high intensity Si support substrate 10, 
the effectiveness beyond it as well as [ or ] the 1st example of the above can be done so. 
[0040] Next, the high intensity SOI substrate by the 4th example of this invention is 
explained using the sectional view shown in drawing 12 . In addition, the same sign is 
given to the same component as the high intensity SOI substrate shown in above- 
mentioned drawing 8 , and explanation is omitted. lOohms of specific resistance cm and 
the p mold B dope CZ-Si wafer 26 of indices of crystal plane (100) are made to rival as a 
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barrier layer for preventing the out-diffusion of the impurities Wind germanium from the 
high intensity Si support substrate 10 by high intensity Si support substrate 10 rear face at 
which B of concentration 3xl019cm-3 and germanium of concentration lxl020cm-3 are 
doped. Moreover, the SOI layer 1 6 of predetermined thickness is formed in the front face 
of the high intensity Si support substrate 10 through the thermal oxidation film 20 with a 
thickness of 0.5 micrometers. 

[0041] Next, the manufacture approach of the high intensity SOI substrate shown in 
drawing 12 is explained using process drawing of drawing 13 . In addition, the same sign 
is given to the same component as the high intensity SOI substrate shown in above- 
mentioned drawing 9 , and explanation is omitted. B of concentration 3xl019cm-3 and 
germanium of concentration lxl020cm-3 are doped by the high intensity Si support 
substrate 10 like drawing 9 (a) (refer to drawing 13 (a)). Moreover, the thermal oxidation 
film 20 is formed in the front face, rear face, and side face of lOohms of specific resistance 
cm, and the p mold B dope CZ-Si wafer 18 of indices of crystal plane (100) like drawing 9 
(b) and (c) (refer to drawing 13 (b) and (c)). 

[0042] Subsequently, high intensity Si support substrate 10 front face and Si wafer 18 rear 
face in which the thermal oxidation film 20 was formed are heated in lamination and 
temperature of 800 degrees C, and pulse- voltage 300V are added (refer to drawing 13 (d)). 
Subsequently, let lOohms of specific resistance cm, and the p mold B dope CZ-Si wafer 26 
of indices of crystal plane (100) be the barrier layers for preventing the out-diffusion of the 
impurities B and germanium from lamination and the high intensity Si support substrate 
10 at the rear face of the exposed high intensity Si support substrate 10 (refer to drawing 
13 R> 3 (e)). 

[0043] Subsequently, mechanochemical polishing of the Si wafer 18 front face is carried 
out, it is thin-film-ized, and the SOI layer 1 6 of predetermined thickness is formed (refer to 
drawing 13 (f)). In this way, the high intensity SOI substrate of drawing 12 with which the 
SOI layer 1 6 is formed in the rear face through the thermal oxidation film 20 on high 
intensity Si support substrate 10 front face on which the Si wafer 26 as a barrier layer was 
made to rival is produced. 

[0044] Thus, the high intensity SOI substrate by the 4th example has the description in the 
point that the Si wafer 26 is formed in high intensity Si support substrate 10 rear face, 
instead of the CVD oxide film 22 in the 2nd example of the above. In addition, although 
there is a possibility that Impurities B and germanium may carry out out-diffusion from 
this exposed surface when high intensity Si support substrate 10 side face has been 
exposed, the thickness of the high intensity Si support substrate 1 0 is about 500 
micrometers, and since the exposure area of that side face is very small as compared with 
the area of base of the high intensity Si support substrate 10, there is also very little out- 
diffusion of Impurities B and germanium, and it can be disregarded practically. 
[0045] Therefore, since the Si wafer 26 functions in the time of a subsequent thermal 
process as a barrier layer to the out-diffusion of the impurities B and germanium from the 
high intensity Si support substrate 10, the almost same effectiveness as the 1st example of 
the above can be done so. 
[0046] 

[Effect of the Invention] The high intensity silicon support substrate which doped the 
predetermined impurity to high concentration according to this invention as explained 
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above, The barrier layer of this high intensity silicon support surotrate which is prepared 
in a rear face at least and prevents the out-diffusion of the impurity from said high 
intensity silicon support substrate, By having the silicon layer prepared in the front face of 
a high intensity silicon support substrate through the insulator layer Since the out- 
diffusion of the impurity from a high intensity silicon support substrate can be controlled 
at the time of the thermal process at the time of forming a component in a silicon layer and 
mixing of the impurity to a silicon layer can be prevented, impurity control with a delicate 
component is enabled. 

[0047] Therefore, while being able to raise the yield of a process using this semi-conductor 
substrate, the property and dependability of a component can be raised. 
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DESCRIPTION OF DRAWING; 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the high intensity SOI substrate by the 1st 
example of this invention. 

[Drawing 21 It is process drawing for explaining the 1st manufacture approach of the high 
intensity SOI substrate of drawing 1 . 

[Drawing 3] It is drawing for explaining the thermal process added to the high intensity 
SOI substrate produced by the 1st manufacture approach shown in drawing 2 . 
[Drawing 41 It is the graph which shows the curvature of the high intensity SOI substrate 
when adding the thermal process shown in drawing 3 . 

[Drawing 51 It is the graph which shows germanium concentration mixed in the SOI layer 
of the high intensity SOI substrate when adding the thermal process shown in drawing 3 . 
[Drawing 61 It>'is the graph which shows B concentration mixed in the SOI layer of the high 
intensity SOI substrate when adding the thermal process shown in drawing 3 . 
[Drawing 71 It is process drawing for explaining the 2nd manufacture approach of the high 
intensity SOI substrate of drawing 1 . 

[Drawing 81 It is the sectional view showing the high intensity SOI substrate by the 2nd 
example of this invention. 

[Drawing 91 It is process drawing for explaining the manufacture approach of the high 
intensity SOI substrate of drawing 8 . 

[Drawing 101 It is the sectional view showing the high intensity SOI substrate by the 3rd 
example of this invention. 

[Drawing 1 1] It is process drawing for explaining the manufacture approach of the high 
intensity SOI substrate of drawing 10 . 

[Drawing 121 It is the sectional view showing the high intensity SOI substrate by the 4th 
example of this invention. 

[Drawing 131 It is process drawing for explaining the manufacture approach of the high 

intensity SOI substrate of drawing 12 . 

[Description of Notations] 

1 0 - High intensity Si support substrate 

1 2 - Thermal oxidation film 

1 4 -- Thermal oxidation film 

16 -SOI layer 

1 8 - Si wafer 

20 - Thermal oxidation film 
22 - CVD oxide film 
24 - Fori Si film 
26 - Si wafer 
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[Drawing 6] 




[Drawing 71 
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